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DETAILED ACTION 



1. 



The amendment filed 6/17/08 lias been entered. 



Response to Arguments 



2. Applicant's arguments with respect to claims 1-29 have been considered but are 
moot in view of the new ground(s) of rejection. 



3. Claim 1 is objected to because of the following informalities: 

- in line 5, there is lack of antecedence for "said X-ray beam" 

- In line 9, there Is lack of antecedence for "said plurality of detection elements" 

- - in lines 12-13, there is lack of antecedence for "said plurality of detection 
elements" 

- in lines 25-26, there is lack of antecedence for "the blood vessels" and "the 
surrounding tissues" 

- Appropriate correction is required. 

4. Claim 14 is objected to because of the following informalities: in line 2, there is 
lack of antecedence for "said low energy photons presentation and said high energy 
photons presentation". Appropriate correction is required. 

5. Claim 20 Is objected to because of the following Informalities: 

- In line 6, there is lack of antecedence for "said plurality of detection elements" 

- in line 1 0, there is lack of antecedence for "said plurality of detection 
elements" 

Appropriate correction is required. 



Claim Objections 
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6. Claim 24 is objected to because of the following informalities: in lines 1-2, there 
is lack of antecedence for "said detecting means". Appropriate correction is required. 

7. Claim 26 is objected to because of the following informalities: in line 6, after 
"high energy image from" it appears that perhaps -said another image attained from- 
should be inserted. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

8. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

9. Claims 18, 19, 25, and 26 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. The wording of the claims is awkward 
and it is not known with certainty what exactly is being claimed. Specifically, "to another 
electronic representation..." is confusing. Normalizing a high energy image to another 
electronic representation? What does this mean? 

Claim Rejections - 35 USC § 103 

1 0. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claims 1-4 and 7-29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Keyes et al. (USPN 4,393,402) in view of Han et al. (USPN 6,408,050 B1). 
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12. With respect to claims 1 and 20, Keyes et al. disclose an apparatus for improved 
dynamic angiographic X ray imaging of a subject's body infused with contrast agent, 
said apparatus comprising: an x ray source (12) capable of emitting X rays directed to 
pass through the subject's body (10); a sensor system (17) capable of receiving 
attenuated X rays that passed through the subject's body; an acquisition system 
capable of receiving data from said sensor and generate at least two electronic 
representations wherein one of said at least two electronic representations is attained 
from low energy photons and another one of said at least two electronic representations 
is attained from high energy photons wherein said at least two electronic 
representations are measured at a certain position of said X ray source; a processor 
capable of manipulating said at least two electronic representations into at least one 
image; and a display adapted to display said at least one image, whereby said at least 
one image attained from at least two energy bins amplify the appearance of the contrast 
agent in the blood vessels in respect with the surrounding tissues of the subject's body 
(column 2, lines 19+). 

Keyes et al. disclose all of the elements except for wherein said X ray beam is 
polychromatic; wherein said sensor comprises: a detector divided into a plurality of 
detector elements, wherein each one of said plurality of detection elements is adapted 
to convert photon energy of a portion of said attenuated X rays into electric charges; 
and at least one readout chip divided into a plurality of channels wherein each one of 
said plurality of channels is electronically connected to one of said plurality of detection 
elements and wherein each one of said plurality of channels is adapted to convert said 
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electric charges into digital data; the at least one readout chip provided with at least two 
discriminators; setting threshold levels for said at least two discriminators for each one 
of said plurality of channels at least once; and wherein said at least two electronic 
representations are measured simultaneously at the subject. 

Han et al. disclose this (column 2, lines 1-35 & column 2, lines 59+ & column 3, 
lines 33-43 & 53-65 & column 4, lines 35-39 & column 5, lines 45-55) for improving 
image quality which can be compromised due to patient movement and to reduce 
patient exposure. Keyes et al. are also concerned with improving image quality which 
can be compromised due to patient movement (column 1 , lines 45+). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Keyes et al. to have the X ray beam be polychromatic; 
wherein said sensor comprises: a detector divided into a plurality of detector elements, 
wherein each one of said plurality of detection elements is adapted to convert photon 
energy of a portion of said attenuated X rays into electric charges; and at least one 
readout chip divided into a plurality of channels wherein each one of said plurality of 
channels is electronically connected to one of said plurality of detection elements and 
wherein each one of said plurality of channels is adapted to convert said electric 
charges into digital data; the at least one readout chip provided with at least two 
discriminators; setting threshold levels for said at least two discriminators for each one 
of said plurality of channels at least once; and wherein said at least two electronic 
representations are measured simultaneously at the subject, to improve image quality 
and reduce patient X-ray exposure, as taught by Han et al. 
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1 3. With respect to claims 2 and 3, Han et al. disclose wherein said detector is a 
pixel detector chip made of a semiconductor material; wherein said semiconductor 
material is Cadmium Zinc Telluride (CZT) (column 2, lines 53-67). 

14. With respect to claim 4, Han et al. disclose wherein said detector is a detector 
chip made of a scintillator material coupled to light to charge conversion elements 
(column 2, line 67). 

15. With respect to claims 7-9, Han et al. disclose said at least one readout chip is 
provided with at least two programmable threshold discriminators so as to allow each 
one of said plurality of channels to output a representation of a number of photons 
carrying energy below a predetermined threshold, between said predetermined 
threshold and a higher predetermined threshold, and above said higher predetermined 
threshold; wherein said at least one readout chip is provided with a preamplifier and a 
pulse shaper; and further comprising at least two counters adapted to count events 
detected in the at least two programmable threshold discriminators (column 3, lines 5+). 

16. With respect to claim 10, Keyes et al. disclose the infused contrast agent is 
Iodine solution (column 1, line 39). 

17. With respect to claims 11, 12, 21, and 22, Han et al. disclose said low energy 
photons are set below the K edge of the contrast agent and said high energy photons 
are set above the K edge of the contrast agent; said low energy photons are set just 
above the K edge of the contrast agent and said high energy photons are set further 
above the K edge of the contrast agent (column 5, lines 56-65). 
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18. With respect to claims 1 3 and 27, Keyes et al. disclose a portion of the subject's 
body Is the chest and wherein coronary blood vessels are Imaged (column 2, lines 19+). 

19. With respect to claim 14, Keyes et al. disclose a difference Image of said low 
energy photons presentation and said high energy photons presentation Is generated 

and displayed so as to amplify the appearance of the contrast agent, wherein said 
difference image is motion artifacts prone (Keyes et al. - column 1 , lines 39+ & column 
2, lines 19+). 

20. With respect to claims 15 and 28, Keyes et al./Han et al. do not specifically 
disclose a portion of the subject's body Is the head and neck and wherein cranial or 
cranial supply blood vessels are Imaged. However, It would have been obvious to one 
of ordinary skill In the art at the time the Invention was made for the apparatus of Keyes 
et al./Han et al. to Image cranial or cranial supply blood vessels, because these are 
typically imaged in a dual-energy imaging mode. 

21 . With respect to claims 16 and 29, Keyes et al./Han et al. do not specifically 
disclose peripheral blood vessels are Imaged. However, It would have been obvious to 
one of ordinary skill In the art at the time the Invention was made for the apparatus of 
Keyes et al./Han et al. to image peripheral blood vessels, because these are typically 
imaged in a dual-energy imaging mode. 

22. With respect to claim 17, Keyes et al. disclose Images are acquired, processed 
and displayed multiple times every second at a short time lag from acquisition so as to 
generate real time Imaging of the subject's body (column 2, lines 19+). 
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It is noted that while features of an apparatus may be recited either structurally or 
functionally, claims directed to an apparatus must be distinguished from the prior art in 
terms of structure rather than function alone. See MPEP 21 14. 

In this case, it should be recognized that the wherein clause is functional in 
nature and does not distinguish structurally the instant claim over the prior art. See 
MPEP 2114 and 2111.04. 

23. With respect to claims 18, 19, 25, and 26, Han et al. disclose said processor is 
adapted to process said at least two electronic representations by producing a 
normalized high energy image of one of the electronic representation attained from high 
energy photons to another electronic representation attained from low energy photons 
and subtraction of said normalized high energy image from said another electronic 
representation; said processor is adapted to process said at least two electronic 
representations by producing a normalized high energy image of one of the electronic 
representation attained from high energy photons to another electronic representation 
attained from low energy photons and subtraction of a pre-determined fraction of the 
normalized high energy image from said another electronic representation (column 4, 
lines 35+). This rejection is made to the extent the claim is understood. 

24. With respect to claim 23, Keyes et al./Han et al. do not specifically disclose 
setting threshold levels comprises irradiating said detecting means with radiation of at 
least two predetermined energy levels while monitoring output counting rate so as to set 
the threshold level slightly below the level in which the count rate drops. However, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 



Application/Control Number: 10/599,279 Page 9 

Art Unit: 2882 

made that Keyes et al./Han et al. do this, because this is necessary in setting threshold 
levels. 

25. With respect to claim 24, Keyes et al./Han et al. do not disclose said detecting 
means is irradiated with X ray photons at 32 keV for setting one threshold level and with 
gamma rays of 59.5 keV for setting a second threshold level. However, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
further modify Keyes et al./Han et al. to do this, depending on the application being 
done. 

26. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Keyes et al. (USPN 4,393,402) in view of Han et al. (USPN 6,408,050 B1) as applied to 
claims 1 and 4 above, and further in view of Homma et al. (US 2005/0017189 Al ). 

27. With respect to claims 5 and 6, Keyes et al./Han et al. do not specifically disclose 
wherein said scintillator material is Csl(Na) or Csl(TI); wherein said light to charge 
conversion elements comprise an array of Si photodiodes. Homma et al. disclose 
wherein said scintillator material is Csl(Na) or Csl(TI) (paragraph 0079); wherein said 
light to charge conversion elements comprise an array of Si photodiodes (paragraph 

01 05). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made that the scintillator material is Csl(Na) or Csl(TI); wherein said light 
to charge conversion elements comprise an array of Si photodiodes, because these are 
known to be effective for detecting x-rays, as taught by Homma et al. 
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Conclusion 

28. Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to JURIE YUN whose telephone number is (571)272-2497. 
The examiner can normally be reached on Monday-Friday 8:30-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glicl< can be reached on 571 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



June 24, 2009 



/Jurie Yun/ 

Primary Examiner, Art Unit 2882 



